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Effect of Reentrant Type Bowl Geometry on Combustion Characteristics
1n Diesel Englne

Effect of Reentrant Angle and Cumla nght of Bowl Center

4 & o
5. L Kwon

ABSTRACT

Effect of reentrant type bowl geometry on combustion characteristics was investigated in a D.I.

diesel engine. The main factor was the cupola height of bowl center and the reentrant angle of

combustion chamber, and the cylinder pressure, engine performance and emissions of the engine

using the total 11 kinds of the combustion chamber were measured by test. The results are as fol-

lows. The NOx decreases by increasing the cupola height of bowl center because 1t makes the de-

creasing of maximum combustion pressure by the heat loss and smooth combustion from good air

flow. The smoke increases by increasing the reentrant angle at high speed range of the engine, but

decrease at low and medium speed range until the reentrant angle becomes 15°
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Fig.1  Definition of Bowl Geometry
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Fig.2 Comparison of Bowl Geometry for Dif-
ferent Cupola Height

Fig.3 Comparison of Bowl Geometry for Dif-
ferent Reentrant Angle

Table 1 Test Parameters

Item Parameter & Condition

_' T . T T
| | '] ']

Cupala I—Imght 3.7
of Bow] Center |- ,, ________

| Reentrant 0 10 " " -
Angle 1 --_,H_‘_ ________
(deg) Toroidal type; Reentrant Type |

I-Nﬂzzlé | HEDL&. — OSEm I
(common) Hole No. 5 Holes

_______________________________________________________________

Protrusion;{ Np=2.5mn

| Engine | -
1 ,
Reucl i 400, 2200, 3400 rpm




AAENES AL4d HAyo] (7| QLS vlA= F “ 39

2F A v]lAR= d/dc(Reentrant Ratio)e} 4
(Reentrant Angle), ~¥di2t 9&S F= dc/
D, &8 dadliel F7lol&-8d d%E v|A
= Vb/Ve(k-factor''”) && =5 U

2 gFdA e FHEZ]F =] hot 2AEH
E ZI% Q] 6o FREE Fo nEFv|= F
o} £ d¥e FYEVIH- Fol WA anue}
o ¢]8% 6F2 AA443 Reentrant 2% ®7J
o Alg®l 5Fe] HAde A RAUAES
Table 19|, = Al8-¥ 2} dA4de A4S Fig.
29} Fig.3ol| Zrz} v]alst .

3. AE¥x % U8

Ao AL 7|EL @75 FHH BEAM Y
A 713 ol 1 FQ A|YW-S& Table 2¢f, FEF
A gz o] HEE Figdol vepbdo).

AEE Y 2 QYLEE 80F2TC, §7
o} —350mH,0/3400rpm, w719t 150mmHg/
3400rpme] Zdeozx 7| FHAEEZE 1400,
2200, 3400rpm3allA] HAHES HAAA A
3t Adle] ZjEAdE, wiE7Es, 9298 B A
A H7I17He HAAFAHE FYHA(50KW, Ac
Type) &} ZF AME o] &3l FAH3MEY. A
4249 AL o4 UFHHEY| (VAL
QC32C-E)& 1 o] dA4ade] Bowl 7HgA}
glo] =5 HXjgte] 1 £HAIZE 4%
% (AVL, D/A 657)d] B 7|5 2 FLA
&8 AAitstg oy d494E do|gl= 80Alo]E
o] HyA| =2 ER| .

T3 A5 E 717 AEg S0 AREA =
712] (—=)dA 071 He AHS FsPdoes 8
1 eFA dR7 BAEE AR FE &
A7t 2 Ao dpe] FH ST

A ¢HE =F 730 =4 o
A7) (AVL. 5QP6002)& HAsle &4 3]

ow dge] FAMZ] B EAZ|RE =9
LSy AR Mzpa Bg& Adstd R8T

’ Z FH A9 £ F7|¢EHE 57
Fo] ARH AR IA A, vj7|¢HE
7IXE ZnF lbem $R|G A FAHF LY F

G

Table 2 Specifications of Test Engine

[tem S"pecif ications

Bore X Stroke | 104 x 105mm
No. of Cylinder 1
Swept Volume | 0.892 ¢
Valve Timing [.V.O 17BTDC

[.V.C 47ABDC

E.V.0O 53BBDC

E.V.C 11ATDC
[njection Pump A-TYPE
Plunger [a. @ 9.5mm
Nozzle Opening Pressure 21.6MPa

E’—‘@ e -®|Smnka

@ Oscilloscope & Cornbustion Analyzer

© Cylinder Pressure Transducer

@) Needle Lift Sensor () Fuel Pressure Transducer
) Gas Analyzer B Exhaust Pipa |
h) Dynamometer (1) Injectiorn Pump () Engine

& Rotary Encorder (D Surge Tank

i Air Flow Meter (n) Inlet Pipe

Fig.4 Schematic Diagram of Experimental
Apparatus
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Fig.5 Comparison of Bowl Geometry on
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Fig.7 Comparison of Combustion Characteris-
tics for A, D and F-Type Bowl

Mox. Cyllador Pivssurs (MPe]

[*)
0
("]
*)
o
N B
ignlion Deluy Pariod (° CAl

£
_ 10
=
E‘?éﬂ —_ 0 """“‘ T
= L0 -
2 OOy,
3 92C T T
3 900
3 .0 E
n - |
s e R
B D 2 30 &
E
= 20 - o )
S [+
o 220 o @
7 , , |
0 3 5 3 12 i%

Cupain Height of Bowl Carter h (mwm)

Fig.8 Comparison of Bowl Cupola Height on
Combustion Characteristics at 3400rpm
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